In this work we probing the potential of the processes e + e − → e + γ * e − → e + τν τ ν e and e + e − → e + γ * γ * e − → e + ν τντ e − at a future high-energy and high-luminosity linear electron positron collider, such as the ILC and CLIC to study the sensibility on the anomalous magnetic and electric dipole moments of the tau-neutrino. For integrated luminosity of 590 f b −1 and center-of-mass energy of 3 T eV , we derive 95% C.L. limits on the dipole moments: µ ντ ≤ 1.33 × 10 −6 µ B and d ντ ≤ 2.56× 10 −17 e cm in the γ * e − collision mode and of µ ντ ≤ 3.4× 10 −7 µ B and d ντ ≤ 6.56× 10 −18 e cm with the γ * γ * collision mode, improving the existing limits.
I. INTRODUCTION
In the Standard Model (SM) [1] [2] [3] extended to contain right-handed neutrinos, the neutrino magnetic moment induced by radiative corrections is unobservably small, µ ν = 3eG F m ν i /(8 √ 2π 2 ) ≃ 3.1 × 10 −19 (m ν i /1 eV )µ B , where µ B = e/2m e is the Bohr magneton [4] . Current limits on these magnetic moments are several orders of magnitude larger, so that a magnetic moment close to these limits would indicate a window for probing effects induced by new physics beyond the SM [5] . Similarly, a neutrino electric dipole moment will also point to new physics and will be of relevance in astrophysics and cosmology, as well as terrestrial neutrino experiments [6] . The tau-neutrino electromagnetic vertex may be parameterized in the following form:
where e is the charge of the electron, m ντ is the mass of the tau-neutrino, q µ is the photon momentum, and F 1,2,3 (q 2 ) are the electromagnetic form factors of the neutrino, corresponding to charge radius, magnetic moment (MM) and electric dipole moment (EDM), respectively, at q 2 = 0 [7, 8] .
The current best limit on µ ντ has been obtained in the Borexino experiment which explores solar neutrinos. Searches for magnetic moment of the tau-neutrino have been performed also in accelerator experiments. The experiment E872 (DONUT) is based at ν τ e − ,ν τ e − elastic scattering. In the CERN experiment WA-066, a limit on µ ντ is obtained on an assumed flux of tau-neutrinos in the neutrino beam. The L3 collaboration obtain a limit on the magnetic moment of the tau-neutrino from a sample of e + e − annihilation events at the Z resonance. Experimental limits on the magnetic moment of the tau-neutrino are shown in Table I .
Others limits on the magnetic moment of the µ ντ are reported in the literature [7, [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] .
In this work we study the sensibility on the anomalous magnetic and electric dipole moments of the tau-neutrino through of the processes e + e − → e + γ * e − → e + τν τ ν e and e + e − → e + γ * γ * e − → e + ν τντ e − at a future high-energy and high-luminosity linear electron positron collider, with a center-of-mass energy in the range of 500 to 1600 GeV , such as the International Linear Collider (ILC) [32] , and of 3 T eV to the Compact Linear Collider (CLIC) [33] . The future e + e − linear collider cannot only be designed to operate in e + e − E872 (DONUT) Accelerator ν τ e − ,ν τ e − µ ντ < 3.9 × 10 −7 µ B 90% [10] CERN-WA-066 Accelerator µ ντ < 5.4 × 10 −7 µ B 90% [11] L3 Accelerator µ ντ < 3.3 × 10 −6 µ B 90% [12] collision mode, but can also be operated as a eγ and γγ collider. This is achieved by using [34] [35] [36] , that is to say, using the Weizsacker-Williams approximation. In EPA, photons emitted from incoming leptons which have very low virtuality are scattered at very small angles from the beam pipe. Because the emitted quasi-real photons have a low Q 2 virtuality.
Therefore they are almost real. These processes have been observed experimentally at the LEP, Tevatron and LHC [37] [38] [39] [40] [41] [42] [43] . Especially, the most stringent experimental limit on the anomalous magnetic dipole moment of the tau lepton is obtained through the process
+ ττ e − by using multiperipheral collision at the LEP [44] .
In Refs. [45, 46] , the electromagnetic properties of the neutrinos were examined via the Weizsacker-Williams approximation at the LHC. Ref. [45] was investigated nonstandard ννγ and ννγγ couplings via ννq production in the process pp → pγ * p → pννqX. In addition, the potential of γ * γ * collisions at the LHC was studied via the reaction pp → pγ * γ * p → pννp to probe neutrino-photon coupling by Ref. [46] . [32, 33] . In addition, we consider the acceptance cuts of |η τ | < 2.5 for pseudorapidity and
GeV for transverse momentum cut of the final state τ lepton, respectively.
A. Magnetic moment and electric dipole moment via e + e − → e + γ * e − → e + τν τ ν e
To illustrate our results we show the dependence of the cross-section on the anomalous couplings F 2 and F 3 for e + e − → e + γ * e − → e + τν τ ν e in Fig. 5 for three different center-ofmass energies √ s = 0.5, 1.5, 3 T eV and Q 2 = 2, 16, 64 GeV 2 , respectively. The cross-section is sensitive to the value of the center-of-mass energies, as well as to Q 2 . The sensitivity to e + τν τ ν e increases with the collider energy, as well as with Q 2 reaching a maximum at the end of the range considered: F 2,3 = ±0.001. In Fig. 6 , we show again the total crosssection, but now for different values of Q 2 = 2, 16, 64 GeV 2 and center-of-mass energies of √ s = 0.5, 1.5, 3 T eV . We observed that the variation of the cross-section for e + τν τ ν e as a function of the anomalous couplings F 2 and F 3 it is clear for all case.
In As an indicator of the order of magnitude, in Tables II-III |d ντ | ≤ 5.2 × 10 −17 ecm, 95% C.L.
In Fig. 9 we used three center-of-mass energies √ s = 0.5, 1. [32, 33] . Figure   10 show the total cross-section as a function of the electromagnetic form factors of the neutrino F 2 and F 3 for three different center-of-mass energies √ s = 0.5, 1.5, 3 T eV and Q 2 = 2, 16, 64 GeV 2 , respectively. We can see from this figure that the total cross-section changes strongly with the variation of the √ s and Q 2 values.
As in subsection A, we show the F 2 and F 3 dependence of the total cross-section for Fig. 11 . From this figure we observed a significantly dependence of the cross-section with respect to In Tables IV and V 
III. CONCLUSIONS
Even though γe − and γγ processes require new equipments, γ * e − and γ * γ * are realized spontaneously at linear colliders without any equipments. These processes will allow the next generation linear collider to operate in three different modes, e + e − , γ * e − and γ * γ * , opening up the opportunity for a wider search for new physics. Therefore, the γ * e − and γ * γ * linear collisions represents a excellent opportunity to study the sensibility on the anomalous magnetic moment and electric dipole moment of the tau-neutrino.
We have done an analysis of the total cross-section of the processes e + e − → e + γ * e − → e + τν τ ν e and e + e − → e + γ * γ * e − → e + ν τντ e − as a function of the anomalous coupling F 2 and It is worth mentioning that our bounds obtained in Tables II-V 
